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1. (original) A medical appliance comprising an elongated signal- 
reviving antenna for detecting and providing magnetic resonance 
response signals, the antenna adapted to be inserted into the 
body during magnetic resonance imaging procedures and for 
providing the response signals used for calculating a position of 
the medical appliance in the body, wherein the antenna comprises 
an open wire length including first and second conductor means 
having proximal ends adapted and arranged for interconnection to 
a receiver to couple the detected resonance response signals to 
the receiver, spaced-apart distal ends, and at least a first 
insulator means for physically separating and electrically 
insulating adjacent portions of the first and second conductor 
means, the distal ends of the first and second conductor means 
and the at least first insulator means adapted and arranged for 
exposure to a field of electromagnetic energy during a magnetic 
resonance procedure to couple electromagnetic energy from the 
field into the antenna and detect and provide the magnetic 
resonance response signals to the proximal ends of the conductor 
means * 

2. {original) A medical appliance according to claim 1, wherein 
the open wire length antenna is formed of a coaxial cable 
including the first and second conductors in a coaxial 
arrangement . 

3. (original) A medical appliance according to claim 1, wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first 
insulator surrounded by the second conductor and the second 
conductor encased in a second insulator, and wherein said first 
conductor and second conductor have the same length* 
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4. (original) A medical appliance according to claim 1, wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first 
insulator surrounded by the second conductor , and the second 
conductor encased in a second insulator, and wherein said first 
conductor and second conductor have unlike lengths. 

5. (original) A medical appliance according to claim 1, wherein 
the open wire length antenna is made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a conducting 
coating surrounding said first insulating coating, and the 
antenna further includes a second insulating coating applied on 
said conducting coating, and wherein said first conductor and 
conducting coating have the same length. 

6. (original) A medical appliance according to claim 1, wherein 
the open wire length antenna is made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a conducting 
coating surrounding said first insulating coating, and the 
antenna further includes a second insulating coating applied on 
said conducting coating, and wherein said first conductor and 
conducting coating have unlike lengths. 

7. (original) A medical appliance according to claim 1, wherein 
the first and second conductors of the open wire length antenna 
include conducting strands insulated from one another. 

8. (original) A medical appliance according to claim 7, wherein 
the first and second conductor means are parallel to one another. 
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9. (original) A medical appliance according to claim 7, wherein 
the first and second conductor means are twisted. 

10. (original) A medical appliance according to claim 7, wherein 
the first and second conductor means have the same length. 

11. (original) A medical appliance according to claim 7, wherein 
the first and second conductor means have unlike lengths. 

12. (original) A medical appliance according to claim 1, wherein 
the open wire length antenna forms at least a part of a guidewire 
for vascular procedures. 

13. {original) A medical appliance antenna system for use in 
connection with magnetic resonance imaging procedures, including: 

a medical appliance comprising an elongated signal -receiving 
antenna for detecting and providing magnetic resonance 
response signals, the antenna adapted to be inserted 
into the body during magnetic resonance imaging 
procedures and for providing the response signals used 
for calculating a position of the medical appliance in 
the body, wherein the antenna includes an open wire 
length including first and second conductors having 
proximal ends adapted and arranged for interconnection 
to a receiver to couple the detected response signals 
to the receiver, spaced-apart distal ends, and at least 
a first insulator for physically separating and 
electrically insulating adjacent portions of the first 
and second conductors, the distal ends of the first and 
second conductors and the at least first insulator 
adapted and arranged for exposure to a field of 
electromagnetic energy during a magnetic resonance 
procedure to couple the electromagnetic energy from the 
field to the antenna and detect and provide the 
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magnetic resonance response signals to the proximal 
ends of the conductors; and 
a receiver electrically connected to the antenna for 
receiving the magnetic resonance response signals and 
providing information representative of the position of 
the medical appliance. 

14. (original) A medical appliance according to claim 13, wherein 
the open wire length antenna is formed of a coaxial cable 
including the first and second conductors in a coaxial 
arrangement ♦ 

15. (original) A medical appliance according to claim 13, wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first 
insulator surrounded by the second conductor and the second 
conductor encased in a second insulator, and wherein said first 
conductor and second conductor have the same length. 

16. (original) A medical appliance according to claim 13, wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first 
insulator surrounded by the second conductor, and the second 
conductor encased in a second insulator, and wherein said first 
conductor and second conductor have unlike lengths. 

17. (original) A medical appliance according to claim 13, wherein 
the open wire length antenna is made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a conducting 
coating surrounding said first insulating coating, and the 
antenna further includes a second insulating coating applied on 
said conducting coating, and wherein said first conductor and 
conducting coating have the same length. 
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18. (original) A medical appliance according to claim 13, wherein 
the open wire length antenna ia made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a conducting 
coating surrounding said first insulating coating, and the 
antenna further includes a second insulating coating applied on 
said conducting coating, and wherein said first conductor and 
conducting coating have unlike lengths. 

19. (original) A medical appliance according to claim 13, wherein 
the first and second conductors of the open wire length antenna 
include conducting strands insulated from one another. 

20. (original) A medical appliance comprising an elongated and 
signal -receiving antenna for detecting and providing magnetic 
resonance response signals, the antenna adapted to be inserted 
into the body during magnetic resonance imaging procedures and 
for providing the response signals used for calculating a 
position of the medical appliance in the body, wherein the 
antenna comprises an open wire length including first and second 
conductors having proximal ends adapted and arranged for 
interconnection to a receiver to couple the detected resonance 
response signals to the receiver, spaced- apart distal ends, and 
at least a first insulator for physically separating and 
electrically insulating adjacent portions of the first and second 
conductors, the distal ends of the first and second conductors 
and the at least first insulator adapted and arranged for 
exposure to a field of electromagnetic energy during a magnetic 
resonance procedure to couple electromagnetic energy from the 
field into the antenna and detect and provide the magnetic 
resonance response signals to the distal ends of the conductors. 
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21. (original) A medical appliance according to claim 20, wherein 
the open wire length antenna is formed of a coaxial cable 
including the first and second conductors in a coaxial 
arrangement . 

22. (original) A medical appliance according to claim 20, wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first 
insulator surrounded by the second conductor and the second 
conductor encased in a second insulator, and wherein said first 
conductor and second conductor have the same length. 

23. (original) A medical appliance according to claim 20, wherein 
the open wire length antenna is formed of a cable having the 
first conductor enclosed in the first insulator, the first 
insulator surrounded by the second conductor, and the second 
conductor encased in a second insulator, and wherein said first 
conductor and second conductor have unlike lengths, 

24. (original) A medical appliance according to claim 20, wherein 
the open wire length antenna is made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a conducting 
coating surrounding said first insulating coating, and the 
antenna further includes a second insulating coating applied on 
said conducting coating, and wherein said first conductor and 
conducting coating have the same length. 

25. (original) A medical appliance according to claim 20, wherein 
the open wire length antenna is made of the first conductor, the 
first insulator includes a first insulating coating applied on 
said first conductor, the second conductor includes a conducting 
coating surrounding said first insulating coating, and the 
antenna further includes a second insulating coating applied on 

said conducting coating, and wherein said first conductor and 
conducting coating have unlike lengths. 

26. (original) A medical appliance according to claim 20, wherein 
the first and second conductors of the open wire length antenna 
include conducting strands insulated from one another. 

27. (original) A medical appliance according to claim 20 and 
further including a receiver electrically connected to the 
antenna for receiving the magnetic resonance response signals and 
providing information representative of the position and 
orientation of the medical appliance* 
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2*. (thrice amended) A medical annaratas far imagino p ^11 of a body cavftv in p 
patient fry interacting with a magnetic resonance imaging fMRl> system which generates a 
ffiflfffittig field gradient find olectrornflgnctic fEM) radiation external! v from the patient ar^ 
Kmmt* fcc fffy^fettt flftrt HM tmlMpfl mtO the patient and receives a response sign a l indicative 
a/a resonant response from the patient the apparatus comprising: 

flR open wire length antenna including an open conductor fourth configured to he Wrt^ 

into the cavity and provide the response signal, based on the remnant response from a region, of 
the Patient closeW Proximate the antenna, to the MR! sy stem, where the often conductor lencth 
inches at least one open ended conductive e lement: and 

ft c^ttPflqr WUP M \q arrtenna and configured to receive the r esponse signal to obtain 

an imaoc of the cavity wall proximate the gn^nj^, 

29. ramcndcdl The medical anparatos of claim 28 wherein the controller la configured 
antenna location bv processing d*tft tn ohtnin m taiMwafflto mrtenna. antenna 
po^'p^i ***** antenna,, o^entatfoj^ 
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30. The medical apparatus of claim 28 wherein the controller is 
configured to repeatedly measure, reconstruct and store the image 
to obtain an increased resolution image of the cavity wall. 

31. The medical apparatus of claim 28 wherein the antenna is 
configured to be capacitivelv coupled to an EM field generated by 
the EM radiation. 

32. The medical apparatus of claim 28 wherein the cavity is 
defined by vasculature in the patient and wherein the antenna is 
configured for insertion into and passage through the 
vasculature, 

33 . The medical apparatus of claim 32 wherein the antenna forms 
at least a portion of a guldewire configured for insertion into 
the vasculature for use in positioning of a catheter. 

34 . The medical apparatus of claim 28 wherein the MRI system 
includes a response signal receiver and processor and a control 
station, and wherein the controller is implemented as a part of 
the control station or processor. 

35 . The medical apparatus of claim 28 wherein the antenna 
includes a first elongate conductor having a portion thereof 
forming the open conductor length, and a second elongate 
conductor, the first and second elongate conductors extending to 
a proximal end of the antenna. 

36. The medical apparatus of claim 3S wherein the first and 
second e longate conductors are coa x i a 1 1 y a rranged along at least 
a portion of a length thereof. 

37. The medical apparatus of claim 35 wherein the first and 
second elongate conductors are separated by an insulative layer. 

38. The medical apparatus of claim 35 wherein the first and 
second elongate conductors are formed as a twisted pair. 

39. The medical apparatus of claim 35 wherein the first and 
second elongate conductors are generally linear and generally 
parallel to one another » 
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40. (thrice amended) A method of generating an image of a w all of a body cavity in a 
patient the method comprising* 

inserting an open wire length antenna including an open conductor length into t he cavitv. 

Where the open conductor length includes at least one, open, c onductive element: 

generating a magnetic field gradient and electromagnetic (EMS radia tion external from, 

the patient and transmitting the gradient and EM radiation into the patient: 

transmitting a, response signal . based on a detected resonant response from a region nf f fre 

patient closely proximate the ontetma, to a magnetic resonance imagi ng fMR|» processor. 
receiving the response signal at the MM processor: and 

obtaining np image of the cavity v^ll proximate Die antenna baaed on the response gjgnaj, 

41. The method of claim 40 wherein obtaining an image comprises: 
repeatedly calculating antenna location. 

42. (amended) The method of claim 41 wherefo ^Ictitarinp antem^ location 
crjnTpr^es; 

processing data to obtain an image of the antenna, 

43* The method of claim 41 wherein calculating antenna location 
comprises: 

calculating antenna position* 

44, The method of claim 41 wherein calculating antenna location 
comprises : 

calculating antenna orientation. 
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45. The method of claim 40 wherein obtaining an image comprises: 
repeatedly measuring, reconstructing and storing the image 
to obtain an increased resolution image of the cavity 
wall. 

46* The method of claim 40 wherein transmitting a response 
signal comprises: 

capacitively coupling the antenna to an EH field generated 
by the EM radiation to detect the resonant response. 



47, The method of claim 4 0 wherein the cavity is defined by 
vasculature in the patient and wherein inserting an antenna into 
the cavity comprises: 

inserting the antenna into the vasculature; and 
passing the antenna through the vasculature to a site to be 
imaged . 

48. The method of claim 47 wherein the antenna is configured as 
a guidewire and further comprising: 

positioning a catheter in the vasculature through use of the 
guidewire. 



K 49 - (thrice amended) A method of rencrating an image of a blood vessel watt nf » 
Mootf vessel in a patient, the method commit 

Insertinft an open wjrff |cnff th "WHIP* including an open con d uctor length into the 
flood vessel. Where the open conductor length includes fi t least one open 
ended conductive cIct^ 
E*agjns the wrtcnng through the blood vessel to a site to be imaged: 
generating a magnetic field gradient and electromagnetic <EM\ radiation «et*rmij 
from the ratient and transmitting fte gradient and EM radiation, |fflft the 
patient: 

transmitting a response signal, based on a detected res onant response from a 

region of the patient closely proximate the antenna- to a magnetic resonanc e 
imaging fMRI) processor 

receiving the response sionat m the MRJ mticcsson 

and Qbtaminu an image of the Mood vessel wall proximate the antenna based on, 
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50. (thrice amended) A medical apparatus for irrmrinfl a blood vessel wall of a flood 
vessel In a patient bv interacting with a magnetic rg^ffiance imaging ( MRU svrtem 

Repenrt;es ft magnetic field gradient end electromagnetic fEMl radiation external from the patient 
a j ad frfr a grnits the gradient and BM radiation into the patient and receives a response signal 
indicates of a resonant response from the patient, the a pparatus comprising 

ffiLopen wire length anterrna configured to be inserted into the Mood vessel anj} 
Passed along the blood vessel to a site to be imaged and to provide ^ 
irenonge signal based on the resonant response from a region of the natigft 
filORtflv proximate the amenna. to die MRJ system, th e antenna including fl n 
pnen conductor length comprising at least one open ended conductive 
element;^ 

a MfflrplfeT coupled tO the antenna and ronflpored to receiv e the rapo n^ *i m \ 
airf rei^eatedl y calculate antenna location to obtain a n image of the hlnnd 
yessel waii proximate the mwv* 

51. Cancelled. 

52. fammfan Jfr f fm#rt fMimff fff tf r*n 5 <> ^w^CTein the antenna includes a first 
elongate conductor having a portion thereof forming the oner* conductor length, ^ ft Ifflffllnl 
ejp^g^e^oduc^pjr. the, first ftnds&Mnd^lonftate_co^ end of thjg 

53. The medical apparatus of claim SO wherein the antenna is 
configured to be capacitivelv coupled to an EM field generated by 
the EM radiation, 

54. (thrice amended) AiM ^ajpffrtaa for imaging a body cavity wall of a body 
fiavitv ft Mtignt fry intemctinff with a magnetic resonance imagin g ftwfRfl system which 
generates a magnetic field gradient and dectromagnetie ( PJ^Tadiatfo r i e x ternal % m patfrnj 
anfl Uaogtnits the anient ano* EM radifttifrn into the patient an d receives a response signal 
icdicfttive of a resonant response from the naricrit the apparatu s comprising. 

ft" MRIogen Wtre length antenna configured to be insert ^ into the body cavity 
and passed along the botfr cavity tn a to be image d and to provide the 
g^an$C Signal, toed on the resonant response from a le gion of the pyric nj 
ctoselY PrPXhnate the antenna, to the MRI system, the atfflfflr fr including an 
open WMfrclor length comprising at least one open ended conduct^ 
clement, 

55. The medical apparatus of claim 54 wherein the body cavity is 

a bi^od vessel and further comprising: 

a controller coupled to the antenna and configured to 
receive the response signal and repeatedly calculate 
antenna location to obtain an image of the blood vessel 
wall proximate the antenna. 
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56. (twice amended) A method of generating an image of j lyall of a body cavity in * 
patient the method cflmprUin, P ; 

fatttittR a magnetic WSOitance imagine (MRS) open wire le n gth antenim into the 
frXlY ttmtY» the antenna including ftt1 onm conductor length cormrising ^ 
Ittql ogg tyenendtf CQf^^ve element 

pacing, tfrc MRI open wire length antenna through the body ca vity to a site to he 

an&ge&flnd 

obtaining m MRT image of the body cavity wall proxi mate the antenna. 



57. The method of claim 56 wherein obtaining an image comprises: 

Operating a magnetic field gradient and electromagnetic 
(£M) radiation external from the patient and 
transmitting the gradient and EM radiation into the 
patient; 

transmitting a response signal , based on a detected resonant 
response from a region of the patient closely proximate 
the antenna, to an Mftl processor; 
receiving the response signal at the MRI processor; and 
calculating antenna location based on the response signal. 

58. The method of claim 57 wherein calculating antenna location 
comprises : 

repeatedly calculating antenna location. 



59. (amended) Ifa mtftwi ofvlwa ?v yfrepgfa ff^nittft.^MM foiagc comprises; 

processing <tm to Qvtwa pn Im^gc pf foe ?nxw& 
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60. The method of claim 56 wherein obtaining an MRI image 
comprises : 

calculating antenna position. 

61 * The method of claim 56 wherein obtaining an MRI image 
comprises: 

calculating antenna orientation. 

62. The method of claim 56 wherein the body cavity is a blood 
vessel and obtaining an MRI image comprises: 

repeatedly measuring, reconstructing and storing the image 

to obtain an increased resolution image of the blood 

vessel wall* 
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63. The method of claim 57 wherein ^transmitting a response 
signal comprises: 

capacitively coupling the antenna to an EM field generated 
by the EH radiation to detect the resonant response. 

64. The method of claim 56. wherein. the body cavity is defined by 
vasculature and the antenna is configured as a guidewire and 
farther comprising: 

positioning a catheter in the vasculature through use of the 
guidewire. 

65. A medical apparatus for imaging a wall of a body cavity in a 
patient by interacting with a magnetic resonance imaging (Mfil) 
system which generates a magnetic field gradient * and 
electromagnetic (EH) radiation and transmits the gradient and £M 
radiation into the patient and receives a response signal 
indicative^ of a resonant response from the patient, the apparatus 
comprising : 

1 an an ten na_ including an open conductor length configured to 
be inserted into the cavity and provide the response 
signal, based on the resonant response from a region of 
the patient closely proximate the antenna, to the MR I 
system wherein the antenna includes a first elongate 
conductor having a portion thereof forming the open 
conductor length, and a second elongate conductor, the 
first and second elongate conductors extending to a 
proximal end of the antenna; and 

a controller coupled to the antenna and configured to 

receive the response signal to obtain an image of the 
cavity wall proximate the antenna. 

66. The medical apparatus of claim 65 wherein the first and 
second elongate conductors are coaxially arranged along at least 
a portion of a length thereof. 

67. The medical apparatus of claim 65 wherein the first and 
second elongate conductors are separated by an insulative layer, 

68. The medical apparatus of claim 65 wherein the first and 
second elongate conductors are formed as a twisted pair. 

69. The medical apparatus of claim 65 wherein the first and 
second elongate conductors are generally linear and generally 
parallel to one another. 



